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prisine a transistor circuit having first and 

15 second stable states of conductivity, and iri- 
tenrogablc for first and second, states respec, 
lively by different interrogation signals, the. 
circuit being., adapted on interrogation, for 
the first stable state -to generate' a 

20 first output signal if the circuit is. jn 
the first stable state and to generate a second 
output signal if the circuit is in the second 
stable stale, and being adapted on interroga- 
tion for the second stable state to generate 

25 the first output signal if the circuit is in the 
second output signal if the" circuit is in the 
first stable slate.' 

According to the . invention, in a data 
storage cell, as hereinbefore defined, the 

30 transistor circuit has a third stable state of 
conductivity and is adapted to generate the 
first output siffnal when . the circuit is ro the 
third' stable state in response to interroga- 
tion for the first stable state, and in response 

35 to interrogation for the second stable state. 
The invention will be further explained by 
way of example with reference to the accom- 
panvinc drawings, in which:— • ■ 

FIGURE 1 is. a schematic diagram of a 

40 tynical known associative store; . 

FIGURE 2 is flje truth table of a data 
storase cell' used .in an associative store of 
the kind illustrated' in Figure 1; 
[Price 4s. 6d-l 



aticaUy, .part oft a. Known associative, or' 
content-addressed store. The characterising 
feature of such a. store is that a. data word h 
retrieved from the store by specifying ai : least 6lr 
part .of .data, contained, in the. word. This is 
in contrast to a conventional store in t which 
a data word is retrieved, by specifying the 
address in the stpre. at which the word is 
located. „ For example, in .an associative 65 
store in which, each data v>ord consists of a 
part number and the number of. parts in 
stock, by specifying, a part number the 
associated data word can be. retrieved and 
the stock level found, or alternatively, by 70 
specifying a .predetermined stock level, the 
part numbers of, all those parts at that stock 
level, can be found- In a conventional store, 
the latter information can only be .found by 
accessing each data word and examining the 75 
stock level of each part . 

The associative store 10 shown in Figure 
1 includes an input register II comprising 
a plurality of binary ; da*a storage cells 12. 
a mask register 13 comprising a plurality 80 
of masking' circuits 14, one circuit to each 
order of the input register 11, and a number 
of word stores i.5 each comprising a plurality 
of data storage. ccHs 16. .When a word is 
entered. into input register 11 all or part o-> 
of the word is compared with the contents 

SEE ERRATA SLIP AT7A 
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We, International Busine$s.Jv1achines: 
. Corporation, a Corporation organized and 
existing under- the laws of the State of. Hew 
York, -United States of America, of Armonk, 
5 New York 10504, United States, of America, 
do hereby -declare the invention for which' 
we pray that a patent may. be granted to 
us; arid the method by. which it is to be. per- 
formed", to- be particularly described in and 
10 by the following statement:— 

This invention relates" to a data storage 
cell. 

A data storage cell is defined as com- 
prising a traffsjstor circuit having first and 

15 second stable s'tates of conductivity and.inV 
teinrogable for first and second, states respec^ 
tively by different interrogation signals, £he 
' circuit.- being, a&apted on interrogation, for 
the first stable state to generate a 

20 first output signal if the circuit is. in 
the" first stabfe state and to generate a second 
- output signal if the circuit is in the second 
stable state, and being adapted on ihterroga^ 
tiori for the second stable state to generate 

25 the first output signal if the circuit is in the 
second output signal if the circuit is in the 
first stable state. 

According to the invention, in a data 
storage cell, as hereinbefore defined, the 

30 transistor circuit has a thifdf stable state ot 
conductivity and is adapted to. generate the 
first output signal when the circuit is in the 
third stable state in response to interroga- 
tion, for the first stable state, and in response 

35- to interrogation for the second stable- state. 
. The invention will be further explained by 
way of example with reference" to the accom- 
panying drawings, in which: — 
• FIGURE 1 is . a schematic diagram of a 

40 typical known associative store; 

FIGURE 2 is tr;e truth' table of a data 
storage cell used .hi ah- associative store of 
the kind illustrated in Figure 1; 

[Price 4s. 6&.] 



FIGURE 3 is the truth' table of a ; data 
storage- cell: according to. the myentipn; 45 
. FIGURE 4 is a : eircuit dmgram ota data 
storage cell: according ,to the invention; . , 
FIGURE 5 is'i circuit./iiagfani of part o!f 
another;, data storage cell according' to the 
. inveptiorii • - _, t , 50 

FIGURE 6 ie.a.,m : odifieation of the data 
storage cell- of Figure 5i and # ■ 

. FIGURE 2M £ tristable circuit comprising 
a data storage ceil according to the inven- 
tion- - :-, 55 
. Figure l.. : of the drawings show's^, schem- 
atically, part ok a., known associative^, or ' 
content-addressed state., The characterising 
feature of such a.store 1*3 that .a data wore* is 
retrieved ftom the store by specifying at -least 60" 
part of .data, contained. in .the wore!. ...This is 
in contrast to. a conventional stQre jn which 
a data word.. is retrieved, jby Specifying the 
address in the store, at which the word is 
located. .. For example, in . an associative 65 
store in which. each, data word consists of a 
part number. .; and : the number of ; parts in 
stock, by .specifying; a part .nurnber the 
associated data word can^ be. retrieved and 
the stock level found, or alternatively, by 70 
specifying ^..predetermined stock level, the 
part numbers o£all those parts at that stock 
level can. be found. In a conventional store, 
the latter information can only be found .by 
accessing each data word and examining the 75 
stock level of each part. 

The associative store 10 shown in. Figure 
1 includes an input register 11... comprising ' 
a plurality of binary data -Storage cells 12, 
a mask register 13 cbmpxising a plurality SO 
of masking circuits .14, one circuit, to. each 
order of the input register. U, and a number 
of word stores 1-5 each comprising a plurality 
of data storage, cells 16. /When a word is 
entered, into input .register 11 all or part 85 
of the word is. compared with the contents 
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of each of the word stores 15. If the data 
being compared is identical with the contents 
of a word store 15 an indication to this 
effect is given at a match terminal 17 
5 associated with the word store. An indica- 
tion of lack of identity is given at a no 
match terminal 18. The comparison opera- 
tion is. illumed sc ^hematically as a current 



which prevents comparison of all cells in 
the same column of the - associative store 
as the particular cell. This consideration 
„d a need for greater JiexMitj , * Mto» 
of associative stores- has led to the cop n> 
elusion that it is desirable to provide a 
s orage cS having the truth tab le shown 
in Figure 3. Each storage to* 



3K ^^rsch^dcaUy as a current *J*>%£^^ m*x7™** 
switching operation under the control of cur- states u . £ ±& x sta te, it . gives 
__2Li,L ™ n f which there is one to the storage ten t „^rmmtina sienal. 



switching operation uuua un. — " 

10 mtf switched 20 of which there is one to 
each storage cell 16 of each word store 
Current is supplied to a terminal 19. u 
The binary digit stored in the storage cell 
feaual to the digit with which it is .being 
15 Umpired the swifeb 20 of the ed.dtaM 
Se current towards the match terminal IT 
If the digits are unequal, switch 20 diverts 
Se current towards the no match terminal 
18 The data to be compared is supplied 
20 from the input register 11 as a markmg of 
one out of the two lines 21 from each ceil i- 
of register 11. The lines 21 are connected 
to tbl cell 16 in each word store 15 in the 

• associative store 10 which corresponds ; m 
25 order to the cell 12 from which the lines 

fssue The function of the masking register 
13 is to mask from the word stor es 15 i toe. 
data-in register 1 1 which is not to be com- 

• J£d the contents of the word 

30 Accordingly, masking register 13 ■ « shown 
crhpmaticallv as provided a switcn i* m 
Sriine 21 issuing from input register 
11 When a switch 14 is open (as shown 
<he start on connected line 21 does no 

J5 SchShe word stores 15. Each current 
Si 20 is arranged to direct current to- 
ward the match terminal 1 in the abs^ee 



states represents oy - it ^ves 75 

the storage cell is in the X state, tt..8* v » 
a match output to any interrogation signal. 

According to the invention there is pro- 
vided a transistor, circuit 8 

,"n fact four states. The fourth state, Y, 
s S uch 'tha Tin response to 1 or 0 interroga- 
ton signals he cell issues a no match out- 85 
'put However, the provision and use of 
the fourth state is not an essential feature 

° f Tht datastorage cell of Figure 4 com- 
nr S two b table circuits each including 90 
pnses two P's" j d transistors. 

tSU of^ceTa^eack characterised .. 

L hC two transistors being conductive one 

fcoLpUng which does not- include a series 



switcft zu is aiian 5 ^ - rrv; . absence The collector or * r - — - 

wards the match terminal 17 in the absence 111 } through se nes resistors R2 ana 

which is shown as ground In practice stne 
value of the reference voltage will . depeno 
«n the characteristics of the circuit. Any 



^ hoth lines 21. Further details of the 

„< ™I are provided to utilize the signals on 

^fmatthrno:match terminals to control cjm _ _ 



From tne aoovc u«^i^-« — • , 
JKod that the data storage cell used 
50 " known associative stores has the north 
^T^Z/TL\£s^ the 
mnafv digit represented by state of the 



U «f transistor T3 and double-emitter 



•he response of the current sw, ch 20 of and 14 & resistor neWorkR4 to 

W ZtSSPFt conven- 

60 tioS'aslocTative store is that ever, -tate - JJ J™ voltage ground ^ wMe 

of every cell in the word stores woura pe rf ttansist0r T4 is directty_con 



S^Jtad to ignore for t»mpan»n pur- | c 4 f J'^tor T4 is djrd«ly oomooM to 
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be described later. Various switches have 
been schematically indicated in Figure 4 
as mechanical switches having moving con- 
tact arms. In practice, these switches 
5 which are for supplying control voltages to 
the cell, would be embodied as electronic 
. switches. 

Switches 46 to 49 are three" terminal 
, switches. Switches 46 and 47 connect the 
10 0 bit line 44 and the 1 bit line 45 respec- 
tively to voltages of —0.2V, 0V (the refer- 
ence voltage), or +0.1V depending on the 
terminal on which the switch arm is closed. 
Switch 49, similarly, selectively connects the 
15 word emitter line 43 to voltages of —0.2V, 
0V or +0.1V. Switch 48 terminals con- 
nect the collector voltage line to voltages of 
3.0V or 2.0V, or render the line floating. 
The four states of the data storage cell 
20 of Figure 4 are: 

1 state: T2 and T4 conductive; 
0 state: Tl and T3 conductive; 
X state: T2 and T3 conductive; and 
Y state: Tl and T4 conductive. 
25 A no match condition is signalled by the 
presence, of current on word emitter line 43 
The 0 and 1 bit lines are used to set the 
data cell to a required state, to read the 
state of the data cell, and to supply interro- 
30 gation signals which result in match or no 
match signals on line 43 according to the. 
truth table of Figure 3 and a no match 
signal, in response to 1 or 0 interrogation 
signals, if the cell is in the Y state. 
35 In the quiescent state, switch 48 is closed 
on the 3.0V terminal, and switches 46, 47 
and 49 are closed on their respective 0V 
terminals. 

In order to interrogate the cell for a match 

40 or no match output, and without changing 
the state of the data cell, switches 46 and 
47 are manipulated. If the interrogation is 
for . the 0. state, switch 46 is closed on the 
—0.2V terminal and switch 47 is closed on 

45 the +0.1V terminal. If the cell fs in the-. 
0 state, transistor Tl is conducting and the 
reduction of voltage on line 44 causes sub- 
stantially all the current to flow only in 
emitter E12 and line 44, substantially none 

50 reaching the word emitter line 43. Transistor 
T4 is not conducting and. the change in volt- 
age on line 45 does not affect this transistor, 
with the result that no current reaches line 
43 from transistor T4. Since there is sub- 

55 stantially no current on line 43, a match is 
indicated. If the ceM is in the 1 state,, tran- 
sistor T4 is conducting. No current reaches 
line 43 from transistor Tl, but the raised 
- voltage on line 45, without affecting the con- 

60 ductive state of transistor T4, ensures that 
current flows in emitter E41 and line 43 
producing a no match signal. If the cell is 
in the X state, neither transistor Tl nor 
transistor T4 is conducting and no. current 

65 will reach line 43, indicating a match. If 



the cell is in the Y state transistor T4 is con- 
ducting and current is steered onto line 43, 
indicating a no match. To interrogate for 
the 1 state, switch 47 is closed on the —0.2V 
terminal and switch 46 is closed on the 70 
-4-0. IV terminal. Iu similar fashion to the 
0 state interrogation just described, current 
is diverted to the word emitter line 43 if the 
cell is in the 0 or Y states, but no current 
reaches the line 43 if the cell is in the 1 75 
or X states. For a null interrogation both 
switches 46 and 47 are closed on the —0.2V 
terminal thus preventing current reaching the 
line 43 whatever the state of the cell. 

In order to read the state of the cell, with- HO 
out changing that state, switch 49 is closed 
on the +0.1V terminal and switches 46 .and 
47 are closed on their 0V terminals. Cur- 
rent is then diverted onto neither, both or 
one of the bit lines 44 and 45, depending on 85 
the state of the celL . If transistor Tl .is con- 
ductive, current flows through emitter E12 
and line 44, while if transistor T4 is conduc- 
tive current flows through emitter E42 and 
line 45. Thus, current in only line 44 indi- 90 
bates that the cell is in the 0 state,- current 
in only One 45 indicates that the cell is. in 
the 1 state, current in neither line 44 nor 
45 indicates that the cell is in the X state and - 
current in both lines 44 and 45 indicates that 95 
the cell is in the Y state. 

Writing into the cell of Figure .4 is 
effected by closing switch 48 on the 2.0V 
terminal and closing switch 49 on the 0.1V 
terminal, thereby lowering the switching 100 
threshold of the bistable circuits, and operat- '- 
ing switches 46 and 47 to apply appropriate 
voltages on the bit lines. Since the switching 
'threshold, has thereby been lowered, the 
same voltages as are used in interrogating i()5 
the cell are now effective to switch the bi- 
stable circuits. If it is required that tran- 
sistor Tl be made conducting, switch 46 is 
closed on the —0.2V terminal, or if tran- 
sistor Tl is to be made non-conducting no 
switch 46 is closed on the +0.1V terminal. 
Similarly, switch 47 is closed on the —0.2V 
or -rO.lV terminal, respectively, if transistor 
T4 is to be made conducting or non- 
conducting, respectively. Writing may be 115 
effected without changing the previous state 
of the cell. Thus, if transistors Tl and T3 
are conducting and it is required to. cause 
the cell to assume the X state, this may be 
done by closing switch 48 on the 2.0V ter- 120 
minal, switch 49 on the +0JV terminal, • 
and switch 46 on the + 0. IV terminal, there- 
by sending transistor Tl non-conducting and 
transistor, T2 conducting. Alternatively, 
"writing may be effected after destroying the 125 
previous state of the cell by momentarily 
closing switch 48 on the floating terminal. 

As shown, switch 49. has a —0.2V ter- 
minal. This is used to isolate the data cell 
from the bit lines, since, if the switch .is 130 
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closed in this terminal signals on a bit Hne 
are effective to commute current between 
the emitters of tee connected double-emitter 
transistor, or to change the conducive >tate 

5 of the resistor. Such isolation is necessao 
when it is required; to read, or write into, a 
data ceU connected to the same bit lines as 
those shown in Figure 4. ■„:,;.• 
In order to prevent spurious currents u is 

10 necessary that the transistors be operated out 

10 rfffiafurltion. This ] leads to d»s 
in tolerancing the signals on the bit ^ line, 
for it is necessary that the signals on the bit 
be be sufficient to switch current between 

15 .he emitters of the two-emitter transistors 
without disturbing the state of the cell One 
method of achieving higher switching thres- 
holds while keeping the transistors out of 
saturation. is illustrated in Figure 5 which 

20 shows- only one bistable circuit of a cell 
according to the invention. Elements coir-. 
monT g Figufes 4 and 5 are referenced aj 
in Figure 4. Emitter follower circuits T5 
Zd R7 and T6 and R8 are connected in 

25 the collector to base cross-connections of the 
biLbhTcircuit. The effect of the emitter 
Kwers is to necessitate higher magnitude 
vnltaees on bit line 44 in order to switch die 
than would be .the case > 

1A the same voltage on b.ne 41. without tne 

30 mVer followers. EmTt.er Mowers are ato 
provided in the cross-coupling of the trw 
sTstors of. the other bistable c.rcuu (not 
Qh'ownT of the data cell. . . 

3 '5 S Sre 6 shows a modification of the c.r- 
cuit of Fnrure 5. For clarity, both bistable 
cSuife comprising the data cell have been 
shown in Figure 6. The switch 48 in the 
■ Sector vofLe line is dispensed with and 

40 * Seed by-a switch 61. the contact arm 
of wEich is movable between term.naTs sup- 
Divine 0V and a negative voltage respec- 
ffiy° and is connected to the ends, which 
Summoned, of the emitter resistors .such 

45 as R7. R3, remote from the emitter follower 
transistors, such- as T5 and T6. The col- 
lectors of the emitter follower, transistors T5, 
T6. of the bistable circuit ^eluding tran- 
sistors Tl and T2 are commoned and I con. 

50 nected- between series-connected resistors 
R3a, R3b whi6h replace the resistor R3 of 
Fibres 4 and 5. The collectors of the 
SSLc follower transistors of the oAer. bi- 
stable circuit comprising the data cell are 

55 similarly connected between res.stors R6*. 
R6b which replace resistors Ko. 

The circuit of Figure 6 provides^ an effec- 
tive means for selectively varying the : switch- 
ing thresholds of the bistable circuits so 

60 ihat signals on the bit hn es 44 . _ 45 may be 
' used either to nterrogate the state. or tne 
dafa ceH or to write new information into 

■ tl cell When the contact arm of switch 61 
s cloled on the 0V terminal interrogation 

65 sanals of predetermined voltages are effec- 



tive to commute current between *e emitters 
of the double-emitter transistors T I, T4 but 
do not switch the bistable circuits. Under . 
these conditions the emitter fo fowefs operate 
with very litUe power dissipation By .otosmg 70 
switch 61 on the ^gahve terminal the cur- 
rents through resistors R3b and R6a W ^- 
duced and the currents through the emloer 
Sistors increased. This renders the : bistable 
circuits much more sensiuve to the sigtials 75 
on bit lines 44 and 45 and. signals ; o 
came predetermined voltages as the inter 
rdgation signals ate effective to switch the 

^gSetSvs a tristable dircUit suitable & " 
for use as a data Cell accotdingtoto my en- 
ton The cell comprises , double^emitter 
agistors T7. T8 and a ^^enUonal^an- 
sisfor T9. The collectors ol transistors T? , 
and T9 are coupled to the b|Se Of tran^or *5 
T7 through the resistors R?, RIO, respec 
t vel v. and die emitter f ollower .Circuit com- 
orisi'hg transistor T10 aid resistor R.1 h The 
coSS of transistors T9 fffl ge coup- 
led to' the ba^e of ,transistor.T8 through re 90. 
sMor» IlZ. respectively,. V$ 

Sr follower ^^S^ 
Til and, resistor R|4. ^f-.^^^M ■ 
transistors T7 and T8 > are coupled to -the 
base of transistor T9 through K*#<f%fih 95 
RI6. respectively, and .the em.ttet foUower 
circuit comprising transistor T12..ana resistor 
R17 Ser E71 of double ' , 

sktor T7 is directly connected, fo , bit, 0 line 
?f and emitSf E81 of do.nble-emitter tran : 10<P 

72. Emitter E72 ot transistor T7 .and emitter 
E82 of transistor T8 are directly 
" word emitter line 73 The njethods of 
bterrogating the state of the -data .cell of 105 
Figure 7 aha of reading, or writing into, the 
ceH are similar to those described With re- 
&£ ^Figure 4 and i-O^lgvely 
connecting the bit and word, emitter lines n . 
o 73 to dtfferent voltage sources. The means HO 
fnr effec;in<< such connections, may com- 
prise Ses such as are.shown in Figure 
F and which have, for clarity, been omitted 

fr te^ceuofF^^f|^ 
states each characterized by one out of tne 
Se? transistors .being. conducive. The Q 
si ate is characterized by ■ ^*Pf-2I hem 
conductive, the 1 state, by. transistor T8 bem 
conductive, and the X state by ; tran«stpn T9 .120 
tehut conductive. The circuit.of Figure .7 
&i comprise?, three. ^lj«^g 
which.are, .respectively,, resiitoc: R9 . K1U 
and transistor T7 res,s ors- Rl|. | | gg 
fransistor T8; and resistors R.15, itlp. an? 
S X9! The. emiftcrjojowe^s con: 
nected between the resistors, and-^ttre ,pas» 
ofthe transistor associated with the. refers ... • 
are provided, as in the .embodiments of 
Figures 5 and 6. to raise the d.c. level at the \J> 
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base, thereby preventing saturation of .tran- 
sistors T7, TS, T9 of the transistor. The 
provision of the emitter followers is not 
essential but is a desirable' feature of the de- 
5 sign. Each threshold circuit is such that if 
and only if both the, transistor^ for example, 

- T8 and T9, the -collectors of which are 
directly connected to the resistors, for e,x? 
ample R9, RIO, are non-conductive is the 

1 0 voltage at the base of the transistor, for ex- . 
ample T7, to which the resistors are con- 
nected appropriate to maintain the latter 
transistor conducting. It follows that only 
. one of the transistors T7 to T9 is conductive 

1 5 at a time, and that transistor T9 can selec- 
tively . be rendered conducting or non- 
conducting by controlling the conductivity 
of transistors T7 and T8 by suitable voltages 
applied on die bit dines 71, 72, and the word 

20 emitter line 73. 

Interrogation for 0 is effected, as for the 
cell of Figure 4, by placing such voltages 
on the bit lines 71, 72, that if current is flow- 
ing in transistor T7 it is steered through 

25 emitter E71 to the 0 bit line, whereas if 
current ■ is flowing in transistor T8 it is 
steered through emitter E82 to the word 
emitter line 73. thereby indicating no match- 
Interrogation for 1 is similar, with voltages 

30 on the bit lines reversed. If, upon either 
interrogation, the circuit is in the X state 
with T9 conductive, no significant current 
can reach the word emitter line 73 and a 
match is signalled. A dulj interrogation is 

35 effected by placing such voltages on the bit 
lines that no significant current can reach 
the word emitter line even if T7 or T8 
conductive. Reading is effected by placing 
such a voltage on word emitter line 73 that 

40 if current is flowing in transistor T7 or T8 
it is diverted to the associated bit line 71 or 
72 thereby indicating the state of the cell. 
If T9 is conductive, no current will appear 
on either bit line. Writing is effected by 

45 placing such a voltage on the word emitter 
line 73 that the switching threshold of tran- 
sistors T7 and T8 is lowered, while placing 
voltages on the bit lines such as to send the 
required transistor conductive or non- 
50 conductive. 

The circuits described with reference to 
Figures 4 to 7 are particularly suitable for 
embodiment as integrated circuits. 

WHAT WE CLAIM IS:— 

55 1. A data storage cell, as hereinbefore de- 
fined, wherein the transistor circuit has a 
third stable state of conductivity and is 
adapted to generate the first output signal 
when the circuit is in the third stable state 

■60 in response to interrogation for the first 
stable state, and in response to interrogation 
for the second stable state. 

2. A data storage cell as claimed in claim 
1. wherein the transistor circuit is adapted, 



whatever the. -stable, state, pf the circuit, to 65 
generate the first putptit; signal in resppnse 
to a predetermined interrogation signal, 
different froni the signals used in interroga- 
tion for the first or second stable states. 

3 t A cjata storage cell as claimed in any 70 
one of ffce preceding claims., including twq 
control lines and an output line, wherein 
interrogation signals are applied on the con- 
trol lines, resulting in a first or' second out- 
put signal on the output line. 75 

4. A data storage cell as claimed in claim 
3, wherein a read signal applied on the out- 
put line results in signals on the control 
lines which are indicative of the stable state 

of conductivity of the circuit 80 

5. A data storage cell as claimed in claim 
3 or claim 4, in which the transistor circuit 
includes two double- emitter transistors, one 
emitter of each transistor being connected 

to the output line and the other emitters 85 
being connected each to a different control 
line. 

6. A data storage cell as claimed in claim 

5, in which the transistor circuit comprises 
two bistable circuits, each comprising a tran- 90 
sistor and a double-emitter transistor, the 
stable states of conductivity of the transistor 
circuit each being defined by a different two 
transistors being conductive, one conductive 
transistor being from each bistable circuit. 95 

7. A data storage cell as claimed in claim 

6, wherein the bases and collectors of the 
transistors comprising a bistable circuit are 
directly cross coupled. 

8. A data storage cell as claimed in claim 100 
6, wherein the bases and collectors of the 
transistors comprising a bistable circuit are 
cross coupled, each coupling including a re- 
spective emitter follower circuit. 

9. A data storage cell as claimed in any 105 
one of the • preceding claims, wherein the 
transistor circuit has a fourth stable state of 
conductivity and is adapted to generate the. 
second output signal when the-circuit is in 

the fourth stable state in response to inter- 110 
rogation for the first stable state, and in 
response to interrogation for the second 
stable state. 

10. A data "storage • cell as claimed in 
claim 6, wherein the transistor circuit is a 115 
tristable circuit comprising a .transistor and 
two double-emitter transistors, each stable 
state of the circuit being defined by a 
different one of the transistors being con- 
ductive. 120 

11. A data storage cell:- substantially as 
described with reference to Figure 4 of the 
accompanying drawings. 

12. A data storage cell substantially as 
described with reference to Figure 5 of the 125. 
accompanying drawings. 

13. A data storage cell substantially as 
described with reference to Figure 6 of the 
accompanying drawings. 
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14 A data storage cell substantially as 
described with reference to Figure 7 of the 
accompanying drawings. 



J D. LANCASTER, 
Chartered Patent Agent, 
A.gent for the Applicants. 
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